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ABSTRACT 

 

This report describes the operation of Rowdy Creek Fish Hatchery (RCFH) for the 12-month period 

of July 1, 2021 through June 30, 2022. Chinook Salmon (Oncorhynchus tshawytscha) and steelhead 

Trout (O. mykiss) were trapped, spawned, incubated, hatched, reared and released. 

Summary of 2021-2022 Brood Year (BY21) Production: 

 

¶ Chinook Salmon – Fall run: Annual Enhancement Goal of 50,000 to 150,000 subyearling 

Chinook Salmon. A total of 51,634 subyearlings were released on June 10, 2022. 

A total of 96 fall run Chinook Salmon were trapped from October 23, 2021 through December 19, 

2021. This total included 27 Natural Origin (NOR) and 11 Hatchery Origin (HOR) females, 19 NOR 

and 13 HOR males, and 19 NOR and 7 HOR jacks. The total number of Chinook Salmon caught, 96 

individuals, is a decrease over last year’s catch of 102 Chinook Salmon and is well below the 10 year 

average of 142 individuals. A total of 23 NOR females, 14 NOR males and 2 NOR jacks were 

spawned, producing 73,463 green eggs for an average of 3,194 green eggs per female. Egg size 

averaged 62 eggs per ounce at the eyed stage. The small number of wild adult Chinook Salmon 

captured in the hatchery trap during 2021 resulted in fish production numbers that met the minimum 

enhancement goal of 50,000 subyearlings released. 

 

¶ Steelhead – Winter run: Enhancement Goal of 15,000 yearling steelhead. A total of 5,920 

yearlings were released on April 1, 2022.  A total of 1,075 yearlings were released on April 

6, 2022.  A grand total of 6,995 yearlings were released.  These fish were released in two 

separate groups as the Tolowa Dee-ni' Nation (“TDN”/”Nation”) planned to initiate a Passive 

Integrated Transponder (PIT) tag study related to releasing steelhead at Slant Bridge (the old 

release site for steelhead).  The study, however, has been delayed for a year due to logistics 

regarding the power supply for the PIT Tag array that will be located in Mill Creek. 

Therefore, the 1,075 fish that were being held for the study were released shortly after staff 

determined study implementation would be delayed by one year. 

 

*Note: the RCFH steelhead Hatchery and Genetic Management Plan (HGMP) annual 

production goal for steelhead is 50,000 – 80,000 yearlings. Due to the continued concerns 

regarding the quantity and quality of Rowdy Creek water during the late summer and early 

fall it was decided to reduce the number of fish produced to lessen the potential for 

catastrophic fish loss. A communication error occurred amongst staff and the production 

goal for winter of 2021-2022 was exceeded. The goal was to obtain sufficient eggs to rear 

~15,000 steelhead that would be ready for release in spring 2023. The error in 

communication led to the Fish Culturist obtaining substantially more eggs than needed to 

meet the goal. Numbers are reported below.  Moving forward staff will communicate better 

on production goals and continue to be mindful of the concerns related to water quality and 

quantity during summer rearing months for steelhead.   

 

A total of 100 steelhead were trapped from December 16, 2021 through March 19, 2022. This total 

included 39 NOR and 10 HOR females and 45 NOR and 6 HOR males. A total of 25 NOR females 

and 25 NOR males were spawned, producing 77,200 green eggs for an average of 3,088 eggs per 

female. Egg size was 142.48 eggs per ounce at the eyed stage. 
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INTRODUCTION  

In 1968, the Smith River Kiwanis Club members were concerned with the poor fishing within the 

streams of Del Norte County as compared with previous years of quality fishing. The reason for 

the club members concern may have been related to the magnitude of the 1964 flood and its 

temporary influence on fish returns. The fifteen-member Kiwanis Club developed and submitted 

the Rowdy Creek Hatchery Project to the California State Legislature. In 1970, the governor signed 

the Senate Bill #1047, (which, in September of 1970, became Chapter 862, article 1599 of the 

California state legislature) authorizing the Kiwanis Club to build an anadromous fish hatchery on 

Rowdy Creek. In 1974, the hatchery became incorporated and was renamed Rowdy Creek Fish 

Hatchery, Inc. 

RCFH has been rearing Chinook Salmon for release into the Smith River drainage since 1973. 

Numbers of salmon released have fluctuated from year to year, due to hatchery production 

potential, funding, water control, and management objectives.  

The Steelhead Program began in 1982 in response to an increase in the popularity of drift boat 

fishing for steelhead. The goals were similar to those for Chinook Salmon, which is to increase the 

quality of fishing and to boost the local winter time economy. An annual Steelhead Derby was 

started in 1983 to raise the funds needed to support the program. 

In addition to raising fish to increase angling opportunity, RCFH is also a significant center for 

environmental education. The hatchery supplies eggs to local schools for classroom education, 

commonly referred to as the “Salmon in the Classroom” program, which was originally started by 

the California Sea Grant program and is now a combined effort between Rural Human Services 

and the California Department of Fish & Wildlife (CDFW). In 2021, CDFW’s region 1 prioritized 

funding and resources for the program in Humboldt County where over 30 classrooms participated, 

Del Norte County did not receive any support for the program. RCFH was still able to supply eggs 

to one classroom in Klamath that had obtained funding through their own mechanism. TDN has 

applied for Bureau of Indian Affairs (BIA) Hatchery Maintenance Program funds with the goal of 

ensuring more kids in Del Norte County will get the opportunity to experience the program during 

the fall/winter of 2022. The hatchery also provides tours for local students as well as classes from 

Brookings, Grants Pass, and surrounding areas. The majority of these tours occur during the 

spawning seasons. Students are able to witness, first hand, spawning techniques and learn the life 

cycles of anadromous fish.  

The hatchery is operated by one full -time employee (the Fish Culturist/Hatchery Manager) and 

one part-time technician. The Nation, which purchased the hatchery property in 2013 and 

maintains a quorum on the hatchery Board of Directors, provides staff support through its Natural 

Resources Department. The Nations’ Natural Resources Department provides ½ time Fisheries 

Program Manager and ¼ time Tribal Resources Specialist funding to advance hatchery program 

goals, including data collection, permitting and assistance with production tasks. Other staff time 

provided by the Nation includes Tribal Resource Specialist and Tribal Resource Technician 

assistance when needed for spawning, marking and facility maintenance, Fiscal and Public Works 

assistance, and Natural Resources Department Director time in support of furthering hatchery 

programmatic goals. 

RCFH and TDN strive to adhere to the Best Management Practices for hatchery operations and 

rearing. Therefore, TDN/RCFH completed two Hatchery and Genetic Management Plans (one for 

Chinook Salmon and one for steelhead Trout) describing operations and effects on Endangered 

Species Act (ESA) listed Southern Oregon Northern California Coastal (SONCC) Coho Salmon 

(O. kisutch). Both HGMPs have been approved by the National Marine Fisheries Service (NMFS) 

and will be used as a guide for operating the hatchery’s production programs. 
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Production goals for the 2021-2022 season were as follows: 

¶ Fall Chinook Salmon: 50,000 -150,000 subyearlings 

¶ Steelhead: 15,000 yearlings;  

*Note: the normal annual production goal for steelhead is 50,000 – 80,000 yearlings. However, 

due to continued concerns regarding the quantity and quality of Rowdy Creek water during the 

late summer and early fall it was decided to reduce the number of fish to lessen the potential for a 

catastrophic fish loss event. Production goals will return to normal pending improvements to 

infrastructure and water supply/distribution systems. As stated above a miscommunication 

happened this year leading to more eggs being collected than was the goal.  

This report describes RCFH’s operations from July 1, 2021 through June 30, 2022. This timeframe 

includes the rearing and release of 2021 brood year (BY21) yearling steelhead, the fall 2021/winter 

2022 trapping of adult broodstock, the collection of BY21 Chinook Salmon eggs, rearing of BY21 

Chinook Salmon juveniles, release of BY21 Chinook Salmon juveniles, the collection of BY22 

steelhead eggs and rearing of BY22 steelhead juveniles. 

 

2021-2022 HATCHERY OPERATIONS AND SIGNIFICANT EVENTS 

General Operations 

Due to Covid-19 precautions/mandates, the hatchery property was closed to the public for the 

majority of the reporting period, only re-opening to the general public in March of 2022. While 

closed to the public staff from the hatchery and TDN worked on the office area in the main hatchery 

building. The Nation’s Fisheries Division occupies the space and reorganized the layout to provide 

a workstation for a third staff member. 

Fisheries staff completed the final 

deliverable in the solar grant from the 

Department of Energy’s (DOE) Office 

of Indian Energy by finishing the 

landscaping around and under the solar 

arrays. Vegetation beneath the solar 

arrays was removed and the areas were 

scraped to bare soil. Weed barrier cloth 

was then placed and anchored using 

ground staples. The final step was to 

cover the barrier cloth with several 

inches of course gravel (Figure 1). The 

result is a significant reduction in 

grounds maintenance. Additionally, 

the Nation’s Trails Crew fell the row of 

trees along the hatchery’s 

southwestern property line as they 

were impending full solar irradiation 

of the panels. 

 

 

 

Figure 1. A skid steer places a bucket load of gravel on top of weed 

barrier cloth beneath one of the hatcheryôs solar arrays. 
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Significant Events 

Steelhead Mortalities May/June 2022 

Each year of steelhead production staff encounters a period where juveniles exhibit signs of illness 

shortly after they become swim up fry. The illness generally appears in early May but may occur 

anytime during the May-July timeframe. Mortality starts slow and then increases.  Normally this 

affects all steelhead in the troughs and/or ponds. Up to 30-50% mortalities occur in an affected 

rearing unit. Common symptoms include lethargy, darkening of dorsal area (black in appearance), 

and some individuals with bulging eyes. During this time the diet is reduced as the fish still 

consume feed but much less aggressively. Due to the facility being flow through the only treatment 

available is salt, which is added so that it slowly dissolves into the rearing units where the illness 

is present. Mortalities are immediately removed and disposed of in order to reduce disease 

transmission. Affected rearing units are isolated as best as possible to reduce cross contamination.  

If extra rearing units are available affected fish are divided into more units to reduce density per 

rearing unit. The disease appeared in early May this year and has persisted through the remainder 

of the reporting period. There were a total of 1,470 steelhead Trout mortalities during the month 

of May and an additional 4,930 mortalities in June. TDN and RCFH staff will continue to treat and 

control disease to the best of their ability with the current flow through design and hope that the 

construction of a Recirculating Aquaculture System (RAS), currently slated for summer of 2023, 

will lead to better juvenile survival in future brood years. 

 

Improved Fish Culture Techniques 

Hatchery staff made multiple improvements during the 2021-2022 reporting period with an 

emphasis on data collection, data quality control, in the steelhead rearing strategy employed and 

in permitting for future broodstock collection.  

 

A review of past data collected at RCFH indicated that data quality was lacking, that no quality 

assurance/quality control protocol existed and that past data reported to resource management 

agencies was frequently wrong. The majority of errors were mathematical and would have been 

discovered had there been any quality control measures employed to verify accuracy. The data 

quality assurance and control procedures instituted during the 2021-2022 reporting period include 

two party verification of all reported data, significantly decreasing the odds that mathematical 

errors will go unnoticed. Cross checking data entered on paper datasheets while entering data into 

digital formats is another way to discover errors that had previously gone unnoticed. 

 

Data collection pertaining to water usage at the hatchery, generated by in-line impeller style 

gauges, was prioritized during the 2021-2022 reporting period. The gauge data output is a 

cumulative total of the number of gallons that has passed through the water supply line. In previous 

years the water usage data was taken “opportunistically” when staff remembered to collect a 

reading, and the yearly total usage reported out was based on an averaging of the data collected. 

In July of 2021 staff began collecting gauge readings several times per week and at the beginning 

of each month, enabling the assessment of water usage throughout the year instead of the “sum 

total” approach used in the past. Starting in February 2022 staff initiated collecting this data daily.  
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The rearing strategy employed in 

BY20 steelhead production, which was 

to rear steelhead in indoor circulars 

instead of the Burrow ponds 

(frequently denoted as “upper ponds”) 

located on the western edge of the 

hatchery grounds, was found to 

produce steelhead that were smaller 

than desired. For BY21 steelhead 

production the cohort were moved 

from the hatchery troughs to the indoor 

circulars in June/July, then fish were 

moved to covered aluminum tanks 

located on the western flank of the 

property (Figure 3). The aluminum 

tanks are easier to clean than the 

Burrows ponds and offer significantly 

more space for juvenile rearing 

compared to the indoor circulars. Fish 

were reared in the aluminum tanks from late July 2021 until release in March of 2022. Fish size at 

release was significantly larger for BY21 at 7 Fish per Pound (FPP) than it was for BY 20 (13.5 

FPP). For BY22 production staff plan on utilizing the aluminum tanks to capacity, approximately 

6,000 individuals each, but will also need to rear fish in at least one of the Burrow ponds as the 

cohort is expected to be approximately 35,000 individuals. 
 

The trends in adult Chinook Salmon and steelhead Trout catch at the hatchery over the past decade 

are troubling (Figure 4), and it is apparent that the hatchery needs to source broodstock offsite. 

TDN Fisheries staff recently completed a CDFW Specific Use Scientific Collecting Permit (SCP) 

that authorizes collection of adult Chinook Salmon from the main stem Smith River using seine 

nets (Appendix I - CDFW Specific Use Scientific Collecting Permit). For the sourcing of steelhead 

broodstock Fisheries Division staff have entered into a Memorandum of Understanding (MOU) 

with CDFW that permits collection of wild winter steelhead using hook and line (Appendix II -

CDFW Steelhead MOU). The proposed methods - seining Chinook Salmon and using volunteer 

anglers to catch wild steelhead - are successfully employed just across the California/Oregon 

border on the Chetco River. Additional federal permitting from NMFS for the change in 

broodstock collection was deemed unnecessary by regional NMFS staff as the Biological Opinion 

(BiOp) that authorizes broodstock collection for the hatchery does not include a location where 

collection will occur, thus collection anywhere in the basin was deemed permissible. 
 

Figure 2. Aluminum tanks used for steelhead rearing in BY21 
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Figure 3. The total catch of Chinook Salmon and steelhead at RCFH from 1988/1989 through 2021-2022. 

*Trapping effort was not tracked prior to 2020. Days with catch were recorded but there is no record of days that the trap was 

operable but no catch was made, making comparison of catch by year difficult.  

Feed/Diet 

After hatch, all Chinook Salmon and steelhead Trout were started on Bio Oregon BioVita starter 

feed (mash, #0) and then were switched to BioPro (#1 and #2 crumbles), and then continued on 

Bio Oregon BioPro pelleted feed until release (1.2mm, 1.5mm, 2.0mm, 2.5mm and 3mm). 

However, steelhead Trout were switched to BioTrout at 3mm. Juvenile fish (fry and small 

fingerlings) are fed by hand six times per day. 

A total of 2,148.6 pounds of feed produced 1,548 pounds of fish for both subyearling and yearling 

programs of fish reared at RCFH.  This results in a Feed Conversion Ratio (FCR) of 1.39 pounds 

of feed required to rear one pound of fish.  

Pathology/Fish Health 

On February 28, 2022 a Pathology Health Certification was performed on the yearling steelhead 

Trout. No abnormalities were noted during the external, internal and hematological exams for the 

population. Fish appeared appropriate in size and weight for age class. All fish were deemed fit 

for release. The United States Fish and Wildlife Service Fish Health Inspection Report for yearling 

steelhead Trout is included in Appendix III  - Fish Health Inspection Report. 

On May 3, 2022 a Pathology Health Certification was performed on the subyearling Chinook 

Salmon. No abnormalities were noted during the external, internal and hematological exams for 

the population. Fish appeared appropriate in size and weight for age class. All fish were deemed 

fit for release. The United States Fish and Wildlife Service Fish Health Inspection Report for 

subyearling Chinook Salmon is included in Appendix III  - Fish Health Inspection Report. 

Water Quality 

All rearing water obtained during the reporting period was diverted from Rowdy Creek via use of 

electrical pumps. The Nation, as owner of the hatchery property, received the riparian water rights 

from the previous owner. Water use is registered with the Division of Water Rights. RCFH 

maintains a riparian water right to divert from Dominie Creek, but no water was diverted in 2021-

2022. At this time, no discharge permit is required. RCFH self-monitors its water use and 

diversion. Annual Water Diversion and Use Reporting (Water Right ID S022187 and S022188) 

was submitted to the State Water Resources Control Board’s Electronic Water Rights Management 
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System (eWRIMS) and Report Management System (RMS). 

Daily water temperatures at the hatchery ranged from a low of 43°F observed in November, 

December of 2021 and February and March of 2022 to a high of 67°F that occurred in July 2021 

(Table 2). Average monthly water temperature ranged from a low of 47.5°F in January and 

February of 2022 to a high of 61.5°F in July of 2021. Dissolved oxygen levels ranged from 9.81 

mg/L in June 2022 to 13.00 mg/L in March 2022. 

Table 2. Monthly minimum, maximum and mean water temperature and dissolved oxygen measured at the Rowdy Creek Fish 

Hatchery, Smith River, C.A. from July 1, 2021 through June 30, 2022.  

 Month 

Temp D.O. 

Min  Max Mean Min  Max Mean 

July 2021 56 67 61.5 10.20 11.80 11.00 

August 55 66 60.5 9.65 11.44 10.55 

September 53 65 59.0 9.40 11.50 10.45 

October 53 64 58.5 9.30 11.20 10.25 

November 43 58 50.5 10.62 11.60 11.11 

December 43 58 50.5 10.60 11.60 11.10 

January 2022 44 51 47.5 10.40 11.30 10.85 

February 43 52 47.5 10.20 11.15 10.68 

March 43 56 49.5 10.40 13.00 11.70 

April  47 56 51.5 11.01 12.61 11.81 

May 48 57 52.5 9.58 11.27 10.43 

June 52 64 58.0 9.81 11.15 10.48 

 

The turbidity, and resulting visibility, of water in Rowdy Creek ranges from clear during the late 

spring, summer and fall months to high turbidity and low visibility immediately following 

significant precipitation events in late fall, winter and spring. The hatchery water is not filtered 

before being circulated through the facility, so water turbidity in the hatchery is very similar to 

that found in Rowdy Creek itself. 

 

Disposition of Salmon Carcasses 

RCFH, in partnership with TDN’s Natural Resource staff, distributed the majority of the female 

Chinook Salmon carcasses used for broodstock to TDN elders. This was the second year that 

carcasses were distributed to tribal citizens through an agreement between CDFW and TDN. A 

total of 13 wild female Chinook Salmon carcasses were distributed. Female Chinook Salmon 

carcasses deemed not suitable for human consumption, as well as the remaining parts of the filleted 

carcasses, were returned to Rowdy Creek below the hatchery weir to provide marine derived 

nutrients. Male Chinook Salmon broodstock are not euthanized and are returned live to Rowdy 

Creek so that they may spawn with other females. 

 

Hatchery Chinook Salmon and Steelhead Harvest for Tribal Distribution 

A total of 20 hatchery Chinook Salmon and 3 hatchery Steelhead were harvested for distribution to 

tribal citizens. Of the hatchery Chinook Salmon harvested 9 were female, 9 were male and 2 were 
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jacks. The harvested hatchery Chinook Salmon account for 64.52% (20/31) of the total catch of 

hatchery Chinook Salmon. The harvested steelhead included 2 females and 1 male. The number of 

harvested steelhead represents 18.75% (3/16) of the total catch of hatchery steelhead. The total 

number of fish distributed to TDN citizens is shown Table 2. Hatchery personnel were asked to 

retain marked fish, which were held in the hatchery circulars until TDN Natural Resources staff 

were able to process them. Fish retained for harvest were euthanized by a quick blow to the head, 

sexed, measured to the nearest cm (fork length) and then scale and genetic samples were taken. Fish 

were then transported to TDN’s processing facility at Gilbert Creek, where they were filleted, 

vacuum sealed and then frozen. The meat from the female Chinook Salmon carcasses, as well as 

that from the hatchery Chinook Salmon and steelhead, were distributed to tribal elders on January 

7, 2022. All parts of the fish not retained for human consumption were returned to Rowdy Creek to 

provide marine derived nutrients to the Rowdy watershed. 

 
Table 2. The total number of Chinook Salmon and steelhead harvested for distribution during the 2021-2022 season. 

Species Origin Female Male Jack Total 

Chinook  Hatchery 9 9 2 20 

Chinook  Wild 13 0 0 13 

Steelhead Hatchery 2 1 0 3 

Steelhead Wild 0 0 0 0 

Total 
 

24 10 2 36 

 

Tagging and Marking Operations 

All Chinook Salmon were adipose-clipped (AD) and 

given a coded wire tag (CWT) prior to release. All 

steelhead were adipose-clipped prior to release. The 

CWT number for the 2022 release year was 06-29-85. 

The 2021-2022 Rowdy Creek Fish Hatchery Smith 

River Salmonid Marking Program Assessment is 

provided in Appendix IV. The CWT release report 

submitted to CDFW is provided in Appendix V. 

 

 

 

Aquatic Invasive Species Monitoring 

The species of concern include New Zealand mud snails (Potamopyrgus antipodarum), Zebra 

mussels (Dreissena polymorpha), and Quagga mussels (Dreissena bugensis). The most likely 

vectors for infestation would come from pumping surface water for hatchery production, from 

visitors to the hatchery or while planting fish using the hatchery’s planting trailer. Measures 

employed to minimize the potential for introduction include prohibiting visitors at the hatchery from 

entering the water and allowing the planting tank to dry completely between uses (March for 

steelhead planting and June Chinook Salmon planting).  The planting tank is also isolated from 

other hatchery operations during storage.  

The hatchery Aquatic Invasive Species (AIS) monitoring plan utilizes several approaches to detect 

species of concern. These measures include two low water alarms, housed in boxes, with flow rates 

of approximately one gallon per minute. These are inspected quarterly, both by visual and tactile 

test, for the presence of AIS. Additionally, RCFH ponds have small settling areas near the drains. 

These areas have corners and low flows that fish are excluded from. These areas are inspected 

Figure 4. TDN Marine Division staff assisting hatchery staff 

with Chinook Salmon coded wire tagging and adipose clipping 
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visually on a quarterly basis and immediately after de-watering, along with 1/5 of the pond’s walls 

and bottoms.  

No aquatic invasive species were observed during the reporting period. 

Public Outreach 
The hatchery was closed to the public for the majority of the reporting period due to the Covid-19 

pandemic, so public outreach was primarily limited to the hatchery Facebook page and other online 

media. The hatchery provided eggs to Margaret Keating Elementary so they could facilitate Salmon 

in the Classroom education to students. The hatchery officially reopened to the public on March 23, 

2022 and has hosted field trips for students of Smith River Elementary School, Margaret Keating 

Elementary (Klamath, California) and an eighth grade class from Central Point, Oregon. The 

hatchery offers daily tours of the hatchery and expect that hatchery visitation will increase as 

tourism peaks during the summer and fall months.  

The annual fundraising dinner and the steelhead derby were both cancelled again, significantly 

impacting the hatchery’s finances. Planning is underway for the 2022 fundraising dinner which will 

take place on November 12th.  

 

Hatchery Infrastructure Projects  

 

1. Hatchery Solar 

The Nation’s Fisheries Division secured grant funding from DOE’s Office of Indian Energy, paired 

it with monies obtained from the BIA’s Hatchery Maintenance Fund, and developed a photovoltaic 

system capable of delivering approximately 113.4 kW of clean energy to meet the electric power 

needs at RCFH. The solar system was designed to produce 75-80% of the energy needed to operate 

the hatchery. Utilizing a renewable energy source significantly reduces the hatchery's carbon 

footprint, lowers the electric bill and demonstrates the vision that TDN has for the future of the 

hatchery. The system, which officially went online on May 6, 2020, has now been in continuous 

operation for over two years. Solar production, which varies through the year depending on the 

sun’s angle of declination as well as the presence of cloud cover, meets all of the hatchery’s energy 

needs during the summer and fall months while also providing much of the energy needed during 

the winter and spring. 
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2. Hatchery Weir 

The Nation’s Fisheries Division and their subcontractor GHD completed the environmental 

compliance portion of the Rowdy Creek and Dominie Creek Fish Passage Project, which is the third 

phase of the project. The project is the highest priority fish passage project in the Smith River 

watershed. It is a major impediment to adult salmonid migration, which is by design, and a compete 

barrier to juvenile salmonid upstream migration. A combination of low flows in Rowdy Creek, the 

vertical height of the weir itself and the lack of a jump pool immediately below the weir make adult 

fish passage possible only at moderate to high flows. Fish migration is often delayed as fish are 

forced to wait for a rainfall event to increase the flow in Rowdy Creek, which increases mortality 

due to predation. The push to revamp the broodstock collection infrastructure at the hatchery was 

initiated in 2013 with a grant that TDN (formerly known as the Smith 

River Rancheria) received from CDFW’s Fisheries Restoration 

Grants Program (FRGP). That funding was used to complete a 

feasibility study evaluating several alternatives to the existing 

weir/trap structure. Once the feasibility study was completed, TDN pursued, and was awarded, 

funding for the second phase of the project, completion of 100% Design plans. Phase three of the 

project – environmental compliance and permitting – was completed in June of 2022 using funding 

acquired from Proposition 1 Watershed Restoration Grant Program Grant Agreement Number 

Q1996034. Fisheries Division submitted proposals to NMFS’s Pacific Coast Salmon Recovery 

Fund (PCSRF) and CDFW’s Prop 1 for implementation funds to complete the project. The Nation 

Figure 5. Solar Production at Rowdy Creek Fish Hatchery 

Figure 6. GHD conducting plant 

survey for Rowdy Creek and 

Dominie Creek Fish Passage Project 
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received notice of an award from PCSRF in May 2022 for approximately $1.7 milli on and in June 

was notified the award was increased to approximately $1.9 million. TDN received notice that 

funding up to $6.1 million was awarded through Prop 1 in June 2022.  A $755,000 match from 

CalTrans is also being provided as mitigation for the Dr. Fine Bridge Project located in Smith River. 

Work is slated to commence in summer of 2023. 

 

3. Temporary Lamprey Passage Installation 

The Fisheries Program secured funding from the California Fish Passage Forum and from BIA’s 

Endangered Species Act Compliance to install temporary lamprey passage at the hatchery weir. In 

September 2020 TDN Natural Resource staff, assisted by personnel from the United States Fish 

and Wildlife Service, successfully installed the lamprey passage system. The system is composed 

of an aluminum entrance piece that tapers down to a four inch opening, to which a 200’ piece of 4” 

flex hose is connected. The tube runs along the bank between the hatchery and Rowdy Creek. The 

tube is attached to a large aluminum box that houses the motion detection camera. The camera is 

set to detect movement through the passage tube. After passing through the camera box the lamprey 

continues to the end of the hose, which terminates in a “sloping Y” PVC connector. The lamprey 

drops out of the connector and into Rowdy Creek at the upstream end of the hatchery property. The 

water used for the passage system is diverted from the hatchery’s gravity tank overflow, which is 

tied in to the system at the sloping Y connector. There have been a total of five Pacific Lamprey 

detected passing through the system thus far, the first of which occurred on June 13, 2021 with two 

more Lamprey detected the following day. Additional Lamprey were observed on September 28, 

2021 and October 21, 2021. 

 

The project is part of the Pacific Lamprey Conservation Initiative, 

which was started by the U.S. Fish and Wildlife Service in 2004 

to promote conservation and recovery of Pacific Lamprey outside 

a regulatory framework. As one part of the effort, a regional 

conservation implementation plan for California’s North Coast 

was developed. Ensuring passage at the Rowdy Creek Fish 

Hatchery weir is the primary conservation goal for Pacific 

Lamprey in the Smith River drainage and, while the work needed 

to remove the weir is underway, this is a relatively simple and 

economical interim modification that can facilitate passage at the 

existing structure. The temporary lamprey passage system 

included funding for an educational component, and signage was 

produced for the project. The signage explains the passage system, 

provides biological information regarding the lamprey including 

its life cycle and highlights the cultural importance of lamprey to 

the Tolowa.  

 

4. Steelhead Recirculating Aquaculture System (RAS) Update: 

The Hatchery Maintenance Assessment Phase One Planning Study, a project awarded in the 

2018 BIA Fish Hatchery Maintenance Program, identified several planning activities that need to 

be completed prior to beginning the design phase for improvements to the hatchery facilities. A 

detailed topographic survey of the hatchery including locations and descriptions of the existing 

infrastructure components was identified as the first step needed to plan for future infrastructure 

improvements. The survey, completed in April and May of 2021 by W.E. Survey LLC (Medford, 

Oregon) provided the necessary information for moving into Phase Two planning for future 

facility improvements. The steelhead RAS, which received funding from BIA’s Fish Hatchery 

Figure 7. Lamprey using the temporary 

lamprey passage at Rowdy Creek Fish 

Hatchery 
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Maintenance Program in fiscal years 2019-2022, will bring modern rearing equipment to the 

hatchery. A RAS system will address one of the primary factors limiting steelhead production at 

the hatchery – water quality and quantity through the dry summer months. Based on the failure to 

secure additional water through well drilling or through the local municipal provider (see the 

RCFH 2020-2021 Annual Report for details), the decision was made to prioritize the pursuit of 

funding for a RAS. In April 2021 TDN’s contractor for the project, Meridian Environmental, 

visited the hatchery to discuss planning. The project is currently in the design phase and is 

nearing 60% design completion, the 30% design schematic is shown in Figure 5. Logistical 

challenges in obtaining materials for the project have resulted in a delay of project 

implementation and an increase in the cost of the RAS. Fisheries staff applied to BIA’s Hatchery 

Maintenance Program again in 2022 for additional funds to cover the price increase and received 

an award notice in July 2022 that funds had been secured. The tentative timeline for project 

completion is summer of 2023. The work that has been done to date for this project is reported in 

Appendix VI – Class 4 Cost Opinion and 30% Design Schematic 

 

 

Figure 8. The 30% design schematic for the proposed steelhead recirculating aquaculture system 

 

Hatchery Monitoring and Evaluation Projects 

 

1. Hatchery Genetic Management Monitoring and Evaluation Plan (HGMMEP) Update 

In May of 2020 TDN received notice that the BIA had granted funding to develop an HGMMEP 

for RCFH. The goals of developing the HGMMEP are to: 

¶ develop appropriate methods, protocols, recurrence intervals, and cost estimates to conduct 

federally required HGMP monitoring and evaluation of the effects of the hatchery programs 

on ESA – listed SONCC Coho Salmon; 

¶ provide monitoring and management staff, equipment, and lab analyses necessary to field-

test potential monitoring methods for inclusion in the HGMMEP; 

¶ submit the proposed HGMMEP to NMFS and BIA staff and make changes as deemed 
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necessary through the review process; 

¶ submit preliminary data collected through initial field testing of potential methods to collect 

data and evaluate hatchery impacts, per the HGMP and NMFS Biological Opinion. 

Fisheries Program staff have developed a preliminary draft of the HGMMEP that outlines the 

monitoring components that will be used to assess hatchery fish impacts on the naturally produced 

populations of anadromous salmonids in the Smith River watershed. Fisheries Division staff 

organized the plan components into a three tiered prioritization framework as funding for plan 

implementation will be likely be limited. High priority monitoring activities including sonar derived 

population estimates and spawning ground surveys are to be conducted on annual basis, if funding 

is secured, while lower priority surveys such as juvenile outmigrant trapping and juvenile dive 

surveys are to be conducted on a biannual or triennial cycle. CDFW has recently hired an 

environmental scientist who will be conducting field work in the Smith basin and Fisheries Division 

staff intend to engage with the Department to ensure monitoring activities are coordinated to 

maximize the limited resources devoted to field based data collection.  

In May of 2022 Fisheries staff submitted genetic samples to Genidaqs laboratory for population 

differentiation analyses as well as to investigate the hatchery’s broodstock lineage (Genidaqs West 

Sacramento, California). Results obtained will be used to inform the genetics portion of the 

HGMMEP. Once the genetics section has been completed the next step in HGMMEP draft process 

will be to update the document with the inclusion of monitoring data that has been acquired over 

the past year. This information includes the first year of TDN sonar derived Chinook Salmon and 

steelhead Trout population estimates as well as spawning survey data collected by TDN and 

California State Parks staff.  

The first draft of the HGMMEP, shared with CDFW and NMFS regional staff in December of 2020, 

generated limited feedback. It is anticipated that future drafts will produce a more robust discussion 

and thus a better final product. 

 

2. Adult Salmonid Enumeration in the Smith River using Adaptive Resolution Imaging Sonar 

(ARIS) 

The Nation’s Fisheries Program received 

funding to operate ARIS sonar equipment in the 

Smith River from the BIA’s Tribal Resilience 

Program (TRP) in spring of 2020, but was 

unable to conduct the monitoring as CDFW, 

who had informally promised to loan the sonar 

equipment to TDN, failed to provide the 

equipment. The sonar monitoring is deemed a 

high priority monitoring component in TDN’s 

draft HGMMEP because the ability to track 

trends and abundance in the naturally 

reproducing Chinook Salmon and steelhead 

populations in the Smith River is required for 

calculating the percentage of hatchery origin 

strays (HOR) into natal spawning areas, and to 

infer the proportion of natural influence (PNI), 

the primary metric used to evaluate whether the hatchery programs are operating in an integrated 

manner. In addition, TDN feels that the naturally produced salmonid populations in the Smith River 

are worthy of monitoring, and, in the absence of state and federal fisheries managers making an 

effort to keep tabs on what is often called California’s best salmon and steelhead stronghold, TDN 

Figure 9. TDN Fisheries Division staff and solar contractor 

setting up sonar and solar equipment to prepare for sonar 

deployment 
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will take the lead and implement the survey. TDN Fisheries staff purchased sonar units using 2021 

BIA Fish Hatchery Maintenance Program funds. The sonar data collection season on the Smith 

River began on September 16, 2021 and continued through March 31, 2022. The estimated total 

number of adult anadromous salmonids passing through the site was 17,438 individuals. Of this 

total 11,068 passed through the site during the period spanning September 16, 2021 through 

December 13, 2021 and represent the Chinook Salmon estimate. The steelhead estimate, 6,370 

individuals, passed through the site from December 14, 2021 through March 31, 2022. The 

estimated number of upstream migrants that passed through the sonar site during the 2021-2022 

season is shown in Figure 6. The sonars recorded a total of 8,763 hours of data, a recording 

efficiency of 96.4%. There were a total of 457 pinnipeds detected passing through the project site 

during the 2021-2022 season. A comprehensive report on the 2021-2022 sonar season will be 

available soon through the TDN Natural Resources website. 
 

 
Figure 10. Total number of upstream migrants observed per day during the 2021-2022 sonar season 

 

3. Passive Integrated Transponder (PIT) Study to Investigate RCFH Steelhead Impacts to Juvenile 

Coho Salmon Update 

TDN received funding from BIA’s ESA Compliance program to investigate the impacts of juvenile 

hatchery steelhead released at the hatchery’s former stocking location, just above the confluence of 

the Middle and South Forks (the “Forks”) of the Smith River, on juvenile Coho Salmon. The study 

involves implanting tags into 1,000 juvenile steelhead at the hatchery, then releasing the tagged 

individuals at the Forks. A detection antenna array will be located at the confluence of the West 

Branch and East Fork of Mill Creek, which is downstream of significant Coho Salmon rearing 

habitat, and will offer insight into whether the hatchery steelhead are migrating up into Mill Creek 

and thus likely adversely impacting juvenile Coho Salmon. TDN purchased the PIT antenna arrays, 

tags and tagging equipment in January of 2022 from Biomark (Boise, Idaho), took possession of 

the equipment in June 2022 and installation is expected to occur in August 2022. TDN’s PIT array 

will replace an outdated CDFW array purchased from Oregon RFID (Milwaukie, Oregon) in 2013. 

The power supply needed for the new system is roughly 8 times greater than the old system, 

requiring either a substantially larger solar array or the acquisition of grid power at the site. 
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California State Parks, currently engaged in a large scale restoration effort in the Mill Creek 

watershed with Save the Redwoods League, is interested in obtaining grid power to energize a pump 

house located at the PIT project site. Fisheries Division staff are in regular contact with State Parks 

regarding the progress being made to get the grid power infrastructure in place, with Fisheries staff 

ready to proceed with solar if State Parks will not have power in place by the fall of 2022. 

 

New Equipment and Facilities Maintenance 

 

New Equipment Purchased 

New equipment acquired during the reporting period was highlighted by the purchase of PIT tag 

equipment from Biomark in January of 2022. The new equipment will allow TDN to investigate 

the feasibility of resuming the former steelhead release site at the confluence of the Middle and 

South Forks of the Smith River. The site, used for nearly four decades, allows fish to ascend high 

enough in the watershed to encounter angling effort. The current release location at the County 

owned boat ramp off Fred Haight Drive is below the vast majority of the fishing effort. The result 

of the change in release location was a precipitous decline in hatchery caught steelhead in the 

fishery, leading to a decline in the public support of the hatchery. This is especially troubling for a 

hatchery that receives no operational support from the state or federal government, instead relying 

on community supported fundraising events. The purchase of the equipment and its subsequent 

deployment in Mill Creek is beneficial to all parties involved in Smith River fisheries monitoring 

as the PIT antenna arrays can be used to study naturally produced populations of Chinook Salmon, 

Coho Salmon, steelhead Trout, Cutthroat Trout and any other aquatic organism of interest that 

migrates through the project site. If data gathered during the project indicates juvenile hatchery 

steelhead aren’t migrating up Mill Creek where they are likely to impact juvenile Coho Salmon our 

agency partners have agreed to reassess the release location, up to and potentially including the 

Forks site. 

 

Facilities Maintenance 

Facilities maintenance performed at RCFH throughout the year includes mowing, weed control and 

pruning of trees and shrubs. In addition to completing annual maintenance items staff did a thorough 

overhaul of the lower tool shed. The shed houses small tools as well as spare plumbing and electrical 

parts. The area surrounding the solar panel arrays was cleared, scraped to bare earth and then 

covered in weed cloth. The weed cloth is anchored in place using ground staples. After securing the 

cloth the cloth was then covered in 1.5” drain rock. This was a large project involving hatchery 

staff, TDN Fisheries staff as well as TDN Housing Division staff who lent an equipment operator 

and a skid steer for three days of work. The project greatly decreases the grounds maintenance 

around the arrays.  

The hatchery gravity water tank was purged of sediment in August of 2021. Steve McCown, the 

hatchery’s fish culturist who has been on staff for over 15 years, recalls the gravity tanked being 

purged only one other time during his tenure. The project was successful though some of the 

sediment was able to “overwhelm” the bypass put in place to prevent the sediment from making it 

into the main hatchery water supply infrastructure. During the year it was again noted that a more 

routine maintenance program should be implemented and refined for weekly, monthly, quarterly, 

and annual maintenance to the facility and onsite equipment. Staff is continuing work on developing 

the appropriate checklist and schedule of this maintenance program.  
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2021-2022 PRODUCTION SUMMARY  

The 2021-2022 fall Chinook Salmon catch at the hatchery was small but sufficient to meet the 

minimum annual production goal of releasing 50,000 sub-yearlings. Steelhead returns to the 

hatchery during the 2021-2022 reporting period were similarly dismal to Chinook yet were also 

sufficient to meet normal steelhead production goals. Due to a miscommunication between hatchery 

management and staff more steelhead were spawned than was planned, with the estimated total egg 

take nearly quadrupling the egg take from the prior year. 

The hatchery weir was operated from October 18, 2021 to March 19, 2022, allowing Chinook 

Salmon and steelhead Trout to enter the trap. Weir operation followed conditions outlined in the 

Rowdy Creek Fish Hatchery Specific Use SCP, which states the weir may be operated on odd days 

beginning at noon and ending on the following day at noon (Appendix VII – RCFH SCP). CDFW 

offered flexibility in the operation of the trap as it is imperative the trap be operable after the first 

substantial precipitation events of the fall, and hatchery staff were allowed to operate outside of the 

24 on/24 off restriction as long as the trap was rendered inoperable at least 50% of the time. For the 

2021-2022 season the trap was operational 75 days out of the 153 days that elapsed between October 

18, 2021 and March 19, 2022, representing an operational efficiency of 49%. The weir restriction 

is to ensure that a portion of natural origin salmonids are allowed to pass upstream of the facility to 

spawn in the wild.  

FALL -RUN CHINOOK SALMON  PROGRAM 

Fa l l  Chinook Salmon Broodstock Collection/Trapping Summary 

The first Chinook Salmon of the season was captured at the hatchery on October 23, 2021 and 

salmon continued to arrive through December 19, 2021. A total of 96 Chinook Salmon were 

captured, which represents the second lowest catch since 1988/1989, when detailed trapping 

records at RCFH trap began (ranges from a low of 85 individuals caught in 2019/2020 to a high of 

3,525 individuals captured in 2010/2011). The average seasonal catch of Chinook Salmon since 

1988/1989 is 558 individuals, but the 10 year average is much lower at 202 individuals (Table 3). 

The decline in Chinook Salmon abundance since the 2010/2011 peak has been precipitous, with 

this year’s catch representing only 2.7% of the 2010/2011 catch. Chinook Salmon were collected 

over a period of 21 days this trapping season, compared to the 33-year average of 34 days. 

Typically, based on the Rowdy Creek Fish Hatchery trapping dataset, the majority of the run 

arrives during November and December, with the average peak daily catch occurring on 

December 1. 

 
Table 3. The 10 year Chinook Salmon catch from the RCFH trap. 

  2012-
2013 

2013-
2014 

2014-
2015 

2015-
2016 

2016-
2017 

2017-
2018 

2018-
2019 

2019-
2020 

2020-
2021 

2021-
2022 

Hatchery 
Chinook 

127 54 96 47 46 44 119 35 56 31 

Wild 
Chinook 

110 45 89 59 70 72 162 50 46 65 

Total 
Chinook 

237 99 185 106 116 116 281 85 102 96 

Percent 
Hatchery 53.59% 54.55% 51.89% 44.34% 39.66% 37.93% 42.35% 41.18% 54.90% 32.29% 
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Figure 11. Daily numbers of adult Chinook Salmon and steelhead captured at the Rowdy Creek Fish Hatchery Weir trap, Smith 

River, CA during the 2021-2022 trapping season and Smith River Flow measured at Dr. Fine Bridge. 

The 2021-2022 captures included 38 females, 32 males and 26 jacks. Male Chinook Salmon less 

than and equal to 55cm Fork Length (FL) were classified as jacks. Hatchery origin Chinook Salmon 

comprised 32.29% of the total salmon catch, which is significantly lower than the 10-year average 

of 45.27%. Chinook Salmon jacks comprised 27.1% of the total salmon catch, slightly lower than 

the 10-year average of 36.52%.  

 

Chinook Salmon lengths were obtained from individuals used for broodstock and hatchery origin 

fish harvested for distribution to tribal elders. There were a total of 58 Chinook Salmon lengths 

taken during the 2021-2022 reporting period. Chinook Salmon averaged 75cm in length and 

ranged from 48 cm to 112 cm.  Females Chinook Salmon averaged 75.9cm FL (min= 60cm, 

max=91, n=33), while males were 74.2cm FL on average (min=48cm, max=112cm, n=25). 
 

Table 4. Numbers of Fall Chinook Salmon captured at the Rowdy Creek Fish Hatchery weir from October 23, 2021 through 

December 19, 2021. All male salmon equal to or under 55cm. are designated jacks.  
Hatchery Wild Total 

Female 11 27 38 

Male  13 19 32 

Jack 7 19 26 

Total 31 65 96 

 

Fall Chinook Salmon Spawning 

Fall Chinook Salmon were spawned on nine separate occasions during the months of November 

and December. The combined spawning of 23 female fall Chinook Salmon produced 73,463 green 

eggs for an average of 3,088 eggs per female. Egg size averaged 62 eggs per ounce at the eyed 
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stage. Please see Egg Take table for Fall Run Chinook Salmon (Appendix VII I). The spawning 

matrix at RCFH is composed of a random selection of ripe fish that either enter the facility ripe or 

that have been held at the hatchery until they are ripe. Spawning was conducted by pooling gametes 

from 1 male and 1 female into a container. Natural origin fish were used for all spawning during the 

reporting period, a CDFW requirement specified in the hatchery permitting, but not required under 

the federally approved HGMP. Origin status of the fish used in spawning can be confirmed by the 

100% CWT marking rate of RCFH Chinook Salmon. Captured female salmon were checked twice 

weekly for ripeness. After being anesthetized with CO2, if determined to be ripe, female Chinook 

Salmon were euthanized with a quick blow to the head, rinsed thoroughly with fresh water, then 

hung by the tail and bled by cutting the gills. The female was then cut open and the eggs were 

stripped out into a clean pan. Milt was added to the eggs at this time. Scale and tissue samples were 

taken from each spawned fish and held for the CDFW Scale and DNA Archive in Arcata, California. 

Female Chinook Salmon carcasses were assessed for suitability for consumption, and those that 

were in decent condition were filleted and frozen, then distributed to Tribal Elders as part of the 

Tolowa Dee-ni' Nation’s Tribal Elder Meat Giveaway Program on January 7, 2022. Carcasses not 

suitable for human consumption were returned to Rowdy Creek to provide marine derived nutrients 

to the aquatic environment. Male Chinook Salmon were anesthetized, stripped of milt by hand, 

allowed to recover in a tub of fresh water and then returned live to Rowdy Creek. This provides 

male Chinook Salmon an opportunity to spawn with females in the wild after serving as broodstock 

at the hatchery.  

 

Egg Incubation 

After eggs were fertilized with male gametes they were covered to protect from UV radiation and 

then moved to the incubation building. In the incubation building the eggs were water hardened 

and put into Heath style vertically stacked incubator trays. Water temperature for incubation was 

monitored daily, but water comes directly from Rowdy Creek and there is no mechanism to 

artificially control temperature. Inflow silt is minimal except during rain events. During significant 

rain events the silt in suspension can reach a level that negatively affects the eggs. During the green 

and “eyed” stage unfertilized and dead eggs were removed daily to reduce fungal growth and to 

provide better water quality for the remaining healthy eggs.  

A total of 73,463 eggs were collected 

¶ 7,636 eggs were lost, suggesting a 89.61% fertility rate 

¶ 65,827 eyed eggs remained 

¶ 59,133 fish were ponded 

¶ 51,634 fish were released as subyearlings 

 

Fall Chinook Salmon Growth/Feed/Survival 

Hatchery staff began ponding fall run Chinook Salmon on February 10, 2022 and concluded April  

11, 2022. Chinook Salmon averaged 1,030 FPP at ponding, with substantial variation between 

batches ranging from 811 FPP to 1,216 FPP. At the start of marking/tagging the fish had grown to 

215 FPP (Figure 7). Mean individual Chinook Salmon weight at release for BY21 subyearling 

Chinook Salmon was 0.0106 lbs or 94 FPP, well below the 10-year average of 79.02 FPP but 

substantially larger than BY20 which averaged 125 FPP (Figure 8). Feeding followed the usual 

schedule at RCFH; fish were started on BioVita Starter #0 crumb fed five times per day by hand. 

Fish were eventually transitioned to BioPro #1.2 crumb through the time of release. Survival from 

eyed egg to release as a subyearling was 83.1%. By comparison survival last year was 83.9%. Fish 

appeared to be healthy at the time of release on June 10, 2022.  
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Figure 12. Mean size of BY21 Chinook Salmon (in # fish/lb.) from ponding through planting at the Rowdy Creek Fish Hatchery, 

Smith River, CA 

 

Figure 13. Mean individual Chinook Salmon weight at release (in pounds) from Rowdy Creek Fish Hatchery, Smith River, CA 

Marking and Tagging 

All BY 21 Chinook Salmon were adipose fin clipped and implanted with coded wire tags. Marking 

and tagging was completed on June 3, 2022. Quality assessments of fin clips and CWT tagging 

was conducted at RCFH by CDFW staff on June 8, 2022. The 2022 Rowdy Creek Fish Hatchery 

Smith River Salmonid Marking Program Assessment is included in Appendix IV. The Chinook 

Salmon planting receipt is included in Appendix IX.   
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STEELHEAD PROGRAM  

Steelhead Broodstock Collection/Trapping Summary 

The first steelhead Trout of the season was caught in the RCFH trap on December 16, 2021 and 

fish continued to arrive through the end of trapping on March 19, 2022. Similar to Chinook 

Salmon, this year’s steelhead Trout catch at the hatchery trap was exceptionally poor. One hundred 

individuals were captured at the hatchery, the second lowest catch since 1988/1989 when detailed 

trapping records began (ranges from a low of 61 individuals captured in 1990-1991 to a high of 

2,240 individuals in 2005-2006). The steelhead Trout trap catch at RCFH in 2021-2022 is 

displayed in Table 5. The hatchery proportion of the catch in 2021-2022 was 16.0%, which is 

significantly lower than the 10-year average of 64.0%. The capture of 84 wild individuals in 2021-

2022 is nearly double the wild catch in 2020-2021 when only 45 individuals were caught. The 

2021-2022 wild catch was close to the 10 year average of 93 individuals.  

 

Steelhead Trout fork length measurements of wild broodstock and hatchery origin individuals 

harvested for tribal distribution were recorded. The average steelhead Trout measured 70cm and 

ranged in size from 52cm to 84cm. Females averaged 71cm FL (min= 59cm, max=81, n=26), 

while male steelhead were 68.9cm FL on average (min=52cm, max=84cm, n=23). 

Table 5. Numbers of steelhead captured at the RCFH weir from December 16, 2021 through March 19, 2022. 

 
Hatchery Wild Grand Total 

Female 10 39 49 

Male  6 45 51 

Total 16 84 100 

 

Steelhead Spawning 

Spawning of 25 female steelhead produced 77,200 green eggs, an average of 3,156 eggs per female. 

Eggs averaged 145 eggs per ounce at the eyed stage. Please see Egg Take Table for Steelhead 

(Appendix X). The spawning matrix at RCFH is composed of a random selection of ripe fish that 

either enter the facility with ripe gametes or that have been held at the hatchery until ripe. Natural 

origin (NOR) fish were used for all spawning during the reporting period which is a CDFW 

requirement specified in the hatchery permitting but not required under the federally approved 

HGMP. Broodstock composition for 2021-2022 steelhead Trout spawning at RCFH is displayed in 

Table 6. Origin status of the fish used in spawning can be confirmed by the near 100% adipose clip 

marking rate of RCFH steelhead. Captured females were checked twice weekly for ripeness. If a 

female was found to be ripe, she was anesthetized with CO2 and hand stripped of eggs. Similarly, 

males were anesthetized and hand stripped of milt. Spawning was conducted by pooling gametes 

from a single male and single female into a container. Tissue samples were taken from each 

spawned individual and held for the CDFW DNA Archive in Arcata, California. The hatchery is 

also collecting tissue samples to use in future genetic diversity studies investigating the level of 

relatedness between RCFH produced steelhead and steelhead produced naturally in Rowdy Creek. 

Steelhead were placed in tubs of fresh water after spawning to recuperate before being returned to 

Rowdy Creek. Female steelhead were released below the weir while male steelhead, which may 

possess more gametes available for subsequent spawning in the natural environment, were released 

above the weir. Male steelhead are thus allowed the chance to spawn with females in the wild after 

serving as broodstock at the hatchery. 
 

Table 6. Steelhead catch and broodstock composition, by fish origin, at Rowdy Creek Fish Hatchery during the 2021-2022 season. 

 Fresh Spawned Fresh Not Spawned Dead In Trap 

MARKED MALES ADULT 0 6 0 
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UNMARKED MALES ADULT 25 20 0 

MARKED FEMALES ADULT 0 10 0 

UNMARKED FEMALES ADULT 25 14 0 

 

Egg Incubation 

Fertilized eggs are transported to the incubation building to be water hardened. Size counts were 

performed and eggs were enumerated before they were placed in Heath trays. Water quality was 

monitored throughout the egg incubation period. Trays were fed by surface water diverted from 

Rowdy Creek and thus there was no control over temperature or turbidity. Temperatures ranged 

from 43°F to 56°F and dissolved oxygen ranged from 10.2 to 13mg/L over the steelhead egg 

incubation period (Table 2). Elevated turbidity was observed in the Heath trays during storm 

events. Heavy rains can create large amounts of inflow silt that can negatively affect egg survival. 

Non-fertilized or dead eggs are removed from the trays weekly.  

A total of 77,200 eggs were collected 

¶ 12,679 eggs were lost, suggesting a 83.58% fertility rate 

¶ 64,521 eyed eggs remained 

¶ 44,294 fish on hand at the end of the reporting period 

 

Rearing 

Rearing of BY21 steelhead Trout in the aluminum tanks resulted in larger fish than the BY20 

cohort that had been reared in the indoor circulars. The average size of steelhead produced in 

BY21 was 7 FPP, significantly larger than the 13.5 FPP observed in BY20. The 10 year average 

for steelhead Trout size at release is 7 FPP. The relative “smoltiness” of fish produced in BY21 

appeared to be improved over the previous year as well. Staff did not attempt to categorically 

quantify the relative smoltiness of BY21 fish but observationally fish appeared to exhibit more 

physical characteristics associated with smolting (lack of parr marks, silvery in color, black outer 

edge on caudal fin) when compared with observations made on BY20 individuals. Both the size 

and level of smoltification are areas where RCFH/TDN staff are striving to make improvements 

in the rearing of steelhead at the hatchery. 

 

Steelhead Feed/Growth/Survival 

During the reporting period steelhead were fed BioPro Starter #1.2 up to BioTrout #3.0 five times per 

day, by hand, unless water temperatures exceeded 65°F, at which point feeding ceased for the day. 

The BY21 growth rate was faster than that observed in the BY20 cohort, producing fish that 

averaged 7 FPP at the time of release (Figure 9). Rearing steelhead in the aluminum tanks was 

possible due to the small BY21 cohort, but the BY22 cohort is expected to greatly exceed the 

capacity of the tanks so additional rearing units will be needed. A total of 9,800 steelhead Trout 

were ponded in June 2021 and 6,995 yearlings were released in March 2022, a ponding to release 

survival rate of 71.4%, a slight increase from BY20 which saw a survival rate of 70.0%.  

 



28  

 
 

Figure 14. Average individual release weight (in pounds) for steelhead produced at Rowdy Creek Fish Hatchery, Smith River, CA 

Marking 

RCFH staff began marking BY21 steelhead on March 22 and concluded March 24, 2022. A total 

of 6,997 yearlings were marked. All steelhead yearlings received an adipose fin clip (AD). Quality 

assessment of fin clips for steelhead was conducted at RCFH by CDFW staff on March 30, 2022. 

The 2022 Rowdy Creek Fish Hatchery Smith River Salmonid Marking Program Assessment is 

included in Appendix V. The steelhead planting receipt is included in Appendix XI.   
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